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THREE SCENARIOS

Business-as-Usual: assumes a continuation of current
energy policies and a steady pace of technological
progress.

Moderate Scenario: relatively non-intrusive, low-cost
policies reflecting an increased level of national
commitment to energy and environmental goals.

Advanced Scenario: more vigorous policies reflecting a
nationwide sense of urgency to address energy-
related challenges.

The policy scenarios are not forecasts or recommendations;
they are possible pathways to a cleaner energy future.
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KEY POLICIES-
ADVANCED SCENARIO*

Bulidings

Industry

— Efficiency tendard sfor equipment |— Voluntary program 4o incre &e
— Voluntary labding ard d eploym ent energy €&iciency

programs — Voluntary agreemants with
individu & indu gries
Transpotaton Eletic Uiltis
— Voluntary fud eonomy grieemants |— R@ew ble eargy portfolio
with auto nanufadurers standard s
— "Pay-at-the-pump” atoinsirance — Poduction tax credits for

rene wable energy

CrossSecior Plicies

— Doubled fed #al R&.D

— Domestic c aibon trading sy tem

*The scenarios are defined by approximately 50 policies. These 10 are the most important
ones in the Advanced scenario. Each policy is specified in terms of magnitude and timing
(e.g., “431 kWh/year dishwasher standard implemented in 2010”).
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The OIl Story

The Advanced scenario reduces U.S. oil consumption in 2020
(relative to the “business as usual” forecast) by " 4 mmbd.
Instead of importing 65% of our oil in 2020 (as forecasted), the

U.S. imports only 56%. 25 . X
_ 5 WE
1997: $1.21/gallon gasoline £ 17.3
. i 16.0
and 20.5 mpg average light § 5 Net imports
duty vehicle = g ofpelreleum
5.90¢ per mile E g5

% T Range based

= . on sensitivity
2020 in Advanced s a“;*i's's _
Scenario: $1.69/gallon B comestc
gasoline and 28.3 mpg 0 e e B B\ B, petroleum

. ' ] 1980 1997 |BM.F MOD AD'uF| EBAU MOD ADU’;

average light duty vehicle = 2010 2020
5.98¢ per mile

U.S. Consumption of Domestic and Imported Crude Oil
and Petroleum Products
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Commercial Buildings

Voluntary programs and equipment standards are the key
policy mechanisms.

End uses with the greatest savings are lighting, office
equipment, heating & cooling, and “miscellaneous.”

Space heating
4%

_ Space cooling
T%

_Water heating

2%
Office equipment
11%

Lighting
28%

Miscellaneous®
41%

Refrigeration*
3%

Ventilation®

Absorption -based
chillers and heat pumps
office lighting ““‘ pump

Carbon Emission Reductions from the
Advanced Scenario,, 2020

High-efficiency
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Combined Heat and Power

BAU New Capacity:
= 4 GW by 2010
= 9 GW by 2020

Advanced Scenario
New Capacity:

= 29 GW by 2010
= 76 GW by 2020

In 2020, this saves:
= 2.4 quads of energy
—> 40 MtC of emissions
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Transportation

Turbo-charged direct injection (TDI) diesels and

hydrogen fuel cell vehicles play a major role by 2020.

Sales
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R& D drives down the cost of a hydrogen fuel cell system
to only $1,540 more than a gasoline vehicle in 2020.

Scenarios for a Clean Energy Future




TWh

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

0

1995 1998 2001 2004 2007 2010

Total Generation by

Advanced Scenario

_;@

2013 2016

2019

[OOther

B Geothermal
[OBiomass
OWind

OHydro
[ONuclear Power
W Natural Gas

O Petroleum
dCoal

Fuel (TWh)

Flexible, Evacuated

Liquicl N
q 2 Double-Walle d Guter Pipe

to Chilker

Current-Carrying
Superconductive
Material

Flexible,
Forous-Wall
Inner Pipe

Liquid Nz "
from Chiller

Diglectric and

Shield Layers \— Ground-Potential Supsconductve

Shield Material

High-temperature superconducting cable

Scenarios for a Clean Energy Future



Renewable Electric Generation in the
Advanced Scenario (TWh)
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COSTSAND BENEFITS

* Premises of study:

— Market failures and barriers prevent the efficient provision of
energy services.

— Policies can serve to ameliorate this.

— Nonetheless, energy price changes can have macroeconomic
costs associated with them.

« Approach:

— Estimate net (direct) costs and savings from individual policies
utilizing CEF-NEMS.

— Utilize a meta evaluation of Energy Modeling Forum results to
reflect macroeconomic (indirect) effects of changes in energy
prices.
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THE ECONOMICS (cont.)

Indirect macroeconomic costs are in the same
range as these net direct benefits.

Important transition impacts and dislocations
could be produced (e.g., reduced coal and
railroad employment).

At the same time, “green” industries could grow
significantly (e.g., wind, agriculture, and energy
efficiency).
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CONCLUSIONS

1. Smart public policies can significantly reduce
not only carbon dioxide emissions, but also air
pollution, oil imports, and inefficiencies in
energy production and use.

2. The overall economic benefits of these policies
appear to be comparable to their overall costs.

3. Uncertainties in the CEF assessment are
unlikely to alter these conclusions.
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